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(57) Abstract 

Compounds represented by general formula (1) which have NOS inhibitory activities and are useful as drugs, for example, remedies 
for cerebrovascular disorders, wherein Rj and R 2 represent each hydrogen, etc.; R 3 and R 4 represent each hydrogen, lower alkyl, etc.; R 5 
represents hydrogen, etc.; X x , X 2 , X 3 and X 4 represent each hydrogen, lower alkoxyl, etc.; A represents an optionally substituted pyridine 
ring, etc. ; and m and n are each 0 or 1 . 
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£ f~me d i c i n a J (1^)3 2, 1 9 9 5; 7k#3£2££ Trt^J (g? 
ffS) 7 9,1 9 9 7) o fifcoT. MSPt*. <fc 9 *>yjK«£irarr 

TIM h # >f (1 ipopolysaccharide, L 

PS) M»ir«fc*JBa»£'Jjfc§ftT % l*Mj±|i*;l/j/^A*ftfftti?*5 i NO 
S {94 zf 2) T'&3 (Nathan et a 1. , FASEB J. 16, 
3 0 5 1-3 064, 1 9 9 2;Nagafuj i et a 1 . . Mo 1 . C 
hem. Neuropathol. 26, 107-157, 1995) Q 

(Siesjo, J. Cereb. Blood Flow Metab. 1, 1 
55-185, 1 9 8 1 ;Sies jo, J. Neurosurg. 60, 88 
3-908, 1 9 8 4 ; Choi, Trends Neurosci. 11, 4 
65-469, 1988; Siesjo and Bengstsson, J. 
Cereb. Blood Flow Metab. 9, 127-140, 19 8 
9) o fil&Lfzmz^ nN0Sli^;Vv/"7Att$ttT*5OT> CO^^ycDN 

.os r-r v y * - Aomntzmmtzmm-t z z. t*\ Nosmmmz&znm 
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»§lftffl^9LTl^ fcOitx. (Dawson et a 

1. . Annals Neurol. 3 2, 297-311, 1 9 9 2) o 

mm, nNos0mRNAiinNostf»«77 bmmmmm 
w-Mfrzm^isj&bb, t&mmmttemmmitimo^tit— m-tz (zhang 

et a 1 . , Brain Res. 654, 85-95, 1 9 9 4) 0 

-nitro-L-arginine (L-NA) ©fflifgfflTte n N 0 S fg$k 
OPII*i:SSIO«/J\?jifiHt5 (C a r r e a u et al., Eur. 
J. Pharmacol. 256, 241-249, 1 9 9 4) » ^IC nN 

ltKLTtt(:/jN$tNCi^|g§$nTt^ (Huang et al., Sc 
ience 265, 1883-1885, 1 9 9 4) 0 

—2k NOi^ JtfH«rtftS*gi6aH? (endothel ium-deriv 
ed relaxing factor, E D R F ) (D'J>t£ < 1 t> — o©;£#t* 
*Sfcad>^ Jto*035*iJfElifcJi©IWpjcH-^LTl^<5i3t^.€»*iTl^ (Mon 
cada et al. , Pharmacol. Rev. 43, 109 — 142, 
19 9 1) o «n 5 >y MiL-NA^ilfflM^t^i, JBM&^ttlzftjfiijBE 

®±#ti:t>iwKjfliaEa©fiT*<«SE$*is on&jg»&, mmmm, 11, 55 

-6 0, 1 9 9 3) , —feM&m&#MEE<D&mtefrfrtDZV&fo^$. 
(fe^nl gfe r»2?£^»/N> FVy^J 2 4 7 — 2 4 9, 

1 9 9 0) o KSbCi^ c© rgB»W«*J jWttbfc < 

££^fl£-r££>©T-£>£o t£oT. Mitotic % #f:eN0S^51M±C 
a*^5(fcJKlfll«E«©fiT<!:#:jfllBE©±#3&<^l; N tt'h««»J»3WRfl: U 
1ti\U±ti^1RWWfoX'? Z Z. tfr%x.t>nZ>o e NO S J y 
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reb. Blood Flow Metab. 1 6, 9 8 1 -9 8 7, 1 9 9 6) 
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1993) *&w-fzftm*m?zz.t&$a,^mLtzo -#x% itmmmmm® 

&fg^£tlX^3 (Iadecola et al. , J. Cereb. Bio 
od Flow Metab. 1 4, 1 7 5-1 9 2, 1 9 9 4 ; ft!B#Bg, & 

mm, mmmm, 13,12 7-1 35, i 99 5;Na g af U j i e t 

al. , Mol. Chem. Neuropathol. 26, 107 — 157, 
1 9 9 5) o b^L-*£^£>. ikX&Z^lt— mtfiteMAM^TJl'lzjo^T, m 
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127 — 135, 1 9 9 5 ; N a g a f u j i et al., Mol. Che 
m. Neuropathol. 2 6, 1 0 7 — 1 5 7, 1 9 9 5) 0 



M^TJiizjti-f&No smwM<D%]miz-D^T, mK-fzm^frte&tiT 

z.t>tl% 0 9m, L— NA^N°-n itro-L-arginine met 
hy 1 ester (L — NAME) £-f£gE??CDN O S mWMcDtplzlZ^ 



(Nagafuji et al. , Neuroreport 6, 15 4 1 — 
1545, 1 9 9 5 ;Nagaf uj i et al., Mol. Chem. N 
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al. . J. Cereb. Blood Flow Metab. 15, 3 7 8- 



3 8 4, i 9 9 5 ; &mmm. temm, nmm*£. 13, 127-135. 19 

95;Nagafuji et al. , Mol. Chem. Neuropat 
hoi. 2 6, 1 0 7-1 5 7, 1 9 9 5) 0 

tt*>\ nNOSBESSijKl^ mm^m (Oury e t al. , J. Bio 
1. Chem. 268, 15394-15398, 1 9 9 3 ;MacKenz i 
e et al. , Neuroreport 6, 1789-1794, 199 
5;Mesenge et al. , J. Neurotrauma. 13, 11 
-16, 1 996 ;Wa His et al.. Brain Res., 71 

0. 169-177,1 996). mm^M* (Moore et a 1 . . B 
r. J. Pharmacol. 1 0 2, 1 9 8-2 0 2, 1 9 9 1;01ese 
n. . Trends Pharmacol. 15, 149-153, 1994). 
'* — *>V >R.M (Youdim et al. .Advaces Neuro 

1. 6 0, 2 5 9-2 6 6, 1 9 9 3 ; SchulZ et a 1. , J. Ne 
urochem. 64. 936-939, 1 9 9 5 ;Hant raye et 
al. , Nature medicine 2, 1017-1021, 1996) 
^7^W7-g (Hu and EI-FaKahany, Neurore 
port 4, 760-762, 1 9 9 3 ;Meda et al. , Natu 
re 3 7 4. 6 4 7-6 5 0, 1 9 9 5),!! (Ri gaud-Monne 

1 et al., J. Cereb. Blood Flow Metab. 14, 
25 5 8 1 -5 9 0 ; 1 9 9 4) . €^t^»tt« (Ko 1 e s n i k o v e 
t al., Eur. J. Pharmacol. 2 2 1, 3 9 9-4 0 0, 1 9 
92 ; Cappendi jk et al. . Neurosci Lett. 1 
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5 ^i:WTO5l^itx.b*i"C^5 (K i 1 b o u r n and Griff 
ith, J. Natl. Cancer Inst. 84, 827-831, 1 9 
92 ; Cobb et a 1 . , Crit. Care Med. 21, 12 61 
-1263, 1993;Lorente et a 1 . , Crit. Care 
Med. 21, 1287-1295, 1 9 9 3) o tsZlz^ i NO SRIWaili. 

10 tt&Hffi'J *^*-P&Mmm (Farrell et a 1 . , An n. Rh 
eum. Dis. 5 1, 1219 — 1222, 1 9 9 2 ;Hause lmann 
et a 1 . , FEB S Lett. 352, 361-364, 1994:1 
slante et a 1 . , Br. J. Pharmacol. 110, 701 
— 7 0 6, 1 9 9 3). V4AsX&&tzlt&V>(JUX&mkm (Z emb v i t 

15 z and Vane, Proc. Natl. Acad. Sci. USA 89, 
2 0 5 1 — 2 0 5 5, 1 9 9 2 ; Ko p r o ws k i et al. , Proc. 
Natl. Acad. Sci. USA 90, 3024-3027, 1993), 
mmm (K o 1 b et al. , Life Sci. PL213 — PL217, 
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20 Ctl*Tf= > nNOSt:)itLtfe^gSi^M^tNOSPlS^jiL/T> N 

°-cyclopropyl-L-arginine (L-CPA) (Lamb 
erte et al., Eur. J. Pharmacol. 216, 131- 
134, 1992). L-NA (Furf ine et al. , Bioche 
m. 3 2, 8 5 1 2-8 5 1 7, 1 9 9 3 ) . S -m e t h y 1 - L - t h i o 

25 c i t r u 1 1 i n e (L— M IN) (Narayanan and Grif 
fith, J. Med. Chem. 37, 885-887, 1 9 9 4 ; Fur f 

ine et al., J. Biol. Chem. 37. 885-887, 19 
-9 4;Furfine et al. , J. Biol. Chem. 269, 26 
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fg;Narayanan et a 1 . , J. Biol. Chem. 270,1 
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a 1. , WO9 5/0 5 3 6 3^«; Zhang et al. , J. c 
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0 e t h y 1 — L — o r n i t h i n e (L— N I O) (M c C a 1 1 et 
al. , Br. J. Pharmacol. 102, 234 — 238, 1991), 

15 aminoguanidine (AG) (Griffith et a 1 . , B 
r. J. Pharmacol. 1 1 0, 9 6 3-9 6 8, 1 9 9 3;Hasan 
et al. ,. Eur. J. Pharmacol. 249, 101-106, 

1 9 9 3) fm^nti^o 
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1 - y' Y^cisJi s e c -y YZ-'yij Jl>tf—J]sm^ t-7'h**>tul< 

i -^y Y^-isti h ^ y^;^— ^l/g^ t 
>h + '>AM'-;H, i -^y^-^tuv^—jvm, > y o^oi^y^ ,1^- 
— ;ug. y^pyh + y^M'^l/S, yy u^y h^-y^ A'tf'.r-^g, ^y'o 



12 



WO 98/28257 



PCT/JP97/04762 



20 



25 



Rix R 2 . R 3 . R 4 . X„ X 2 , X 3 . X 4 . X 5 . X„ X 7> X 8 . X 9 , X 1(K 
Xn^ X 12 ^ Xisn Xi 4 {Cfc^T^ Itl^WUT^Tfeck^fitT^^i, 



15 1 ®JK±^t?: 
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^s. T-vf-'j-*- 1 — r^a^ tfo'ji?>-i-^;n N t *^u^>-i- 

-f t°^5 v'v- 1 --r;bg N ^e;b* y >- 4 >- 

10 ^E;i/*y y^l/^/i/g&^^tf t,ti§ 0 

©W^$F^L<. #ic s 7j^fH^ ^>^n^>;l/S^ 

X lN X 2 . X 3% X 4 ilT«, tK&I^Fn ^oy>JH^ j^*i^l~3cD-jg^ 
i&^HC^ y^yl/Ss -^/Ug^ / h^>g N -^b4^>g N n-^ol 

^t^^^->s^ ^is:i~3c7)fiMT;i/^^5 i ^-a-eM^$nT^'So-{r'> 

-t? > - 2 - 6-^^-3-- hot' y ^>-2--T;l/S > 
25 1/-3-- hotfy ^>-2-^;Ug, 4-yf^h°'Ji?>-2-^jH« 

nu niltli, nu n^COOft^ X lN X 2 , X 3 . X 4 JB^©aifcS® 
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X 3 > XMftvW&mo^^-eymwmmtjrJls hW&£tzl*'*7W&-?&Z<D 

— (1) "Cig^ti&'fti-a^Ji: L/tli N 2- (3-7; J y ^7x-;l/7 
;y) -6-y h*->-3-- hnh'U 2- (3-7;;yf;l/7x_;l/ 

5 7;y) -6-y^^-3-- bo eu 2- (3-7;yy^7x^ 

7;y) -6-^^yu-3-- ho try 2- (3-7^;yf;i/7x^ 
7;y) -6-xF^>>-3--FDh'>ji;>, 2- (3-7 ^ y ^f-;l/7 x z 
7t/7;y) -6-^ Wt-S'-hnfJ-^^ 2- (3- 7 ;;y^ 7l 
-;UT^y) -6-y>7l/-3-- FnO-fe*^ 2- (3-7; y /f-;l/7x 
10 ^-7U7; y) -6-y h^>- 3 -- 2- (3-7iyyf^_ 

2 -y^7l/ 7x^7 5 y) - 6 -y h^y-3--hdh°'Ji?> % 2- (4- 
7; ;xf;V7x^V7; y) -6-y h**>- 3 -- h n try 2- (3 

- (l-7;y-l-yf;l/x^) 7x-;V7 ; y ) - 6-y N*->-3-^ 

hotry>>>\ 2- (3-7? y y ^7U-2-y 7 *—ji>t ; y ) -6- 

15 y h*v--3--hot°y 2- (3-7;;y^-4-7oD7x-^ 

7= y) - 6-y 3-- ho try 2- (3 -7 ; y y ^7i>-4- 

7^o7 x-;U7 ; y ) - 6-y h + ->-3--hnh''J-7>, 2 - (3-7 
;yy^b-2-ih + y7x-;l'7;y) - 6-y h * 3 -- h o tf y 
>^ 2- (3 -7 ; y y fvU- 2 -y o 07 ^—jvt ; J ) -6-y h + v-3 

20 --Fofjy^ 2- (3-7; yy x~7U7; y) - 4 -y ^ 71/ try 

-y>. 2- (3- (1-7; y-l-y^7U^f-7U) 7x^-;l/7;y) -4-y 

^71/tfyy^ 2- (3-7;yy^;i/-2-y^7U7x^7b7;y) -4-y 
^7i/t°y^v, 2- (3-7; yy^7i/-4-^^7U-7 x-r-71/7; y) -4-y 

f-ynfyvv. 2- (3-7;yy^;l/-4-^h^->7x^7U7;y) -4- 
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mm 

2- (3- (i?- ( t --f y^-^tuv^-j^ t x J / f-yu) 7^-j]sti;) 
- 3 -— h p fc° U 

3- (V s - ( t h^S/^yl/^yb) 7;yyf^) T- U > (1. 5 0 g) 
5 „ h'^W; > (2. 0ml) % 2 - * o o - 3 h n fcf y i? y (l. i 
Og) fcJ:tf*ftk$>.*?-;M?;UAT$ K (15ml) ©S^M6 0ti:t2'0 

10 U SUBft^tol. 42gm(«$69%)o 
1 H — NMR (CDC 1 3 ) 

5:1. 47 (18H, s) . 4. 8 1 (2 H, s) , 6. 83 (1H, dd, 
J = 8. 3, 4. 3Hz), 7. 11 (1H. d, J = 7. 9Hz), 7. 34 
(1H. dd, J = 7. 9, 7. 9Hz), 7. 5 5 - 7 . 6 3 ( 2 H. m) , 
8. 47 (1H, dd, J=4. 3, 1. 7Hz), 8. 53 (1H, dd, J 
= 8. 3, 1. 7Hz), 10. 11 (1H, brs) 

14 h y jh^/i/t 5 (2) liSM V7"d t°yu^.^;i/T$ >*«-r 0 ) 



15 
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nmm2 

2- (3 -7 | y * x.-)VT I J ) -3--hPb , 'J-y>.t£iigg)M 

nmmix^n^titz^m (95. 2mg) 7 ;u^ 0 |^ (2m d 

®m&w*^MizT lmmm&LtzWi^ «fETmif; 0 nzntzmwmzs * 

5 (3mi) jc^jwu ig^Tk^oi, 4 - is**-?- >mm (4SE^. 0. 

1 H — NMR (DMSO-de) 

6:4. 03 (2H, q, J=5. 6Hz), 7. 03 (1H, dd, J = 8. 
10 2, 4. 3Hz). 7. 28 (1H, d, J = 7. 6Hz), 7. 42 (1H, 
dd, J=7. 6, 7. 6Hz), 7. 74 (1H, s), 7. 75 (1H, d, 
J = 7. 6Hz), 8. 46 (3H, brs), 8. 5 0-8. 6 0 (2H, m) 
. 10. 0 0 (1 H, s) 

mmm 2 tmmic ux. mm-t^^m^m^xm 4 4-^62 ic^-r it&m 

15 £^fc G 
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3-T $ l - 2- (3- VJ- ( t -y h^ftA^-yU) Tiy^^-jV) y x 

^J60JlTS£nfc4fc£«0 (1. 4 1g), 10X^7^A-ft*(170 
5 mg) „ jt 9 J (6 0ml) IsJzamm^jV (3 0ml) (DMS®!*, tK 

n-^+1^> : ^= 2 : 1) "Cfflffi! U tllBfl^'ft 1 . 1 5 g££fc 

OKM 8%) o 

10 1 H — NMR (CDC 1 8 ) 

6:1. 4 5 (18 H, s), 3. 40 (2H, brs), 4. 75 (2H, s) 

. 6. 20 (1H, brs), 6. 77 (1H, dd, J = 7. 6, 5. 0Hz) 
, 6. 8 4-6. 9 0 (1H, m) , 7. 00 (1H, dd, J = 7. 6, 1. 

3Hz), 7. 13 (1H, s), 7. 19-7. 23 (2H, m) , 7. 82 

15 (1H, d d, J = 5. 0, 1. 3Hz) 
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mmm5 

3- 1 3-Ji<T U - 2- (3- (V- ( t h^iytiJl^-j^ T^y^^jV) 

nMmS-enZtitilt&yi (8 8. 5mg), 3 7it* (15/zl) *j«k 
tfv*/- 3-)\;*)\sATx K (2ml) 7K^b^-hU^A (1^*6 0%. 

lOmg) M*SiCT4 BHflt#b/c 0 SJSM^fCp^^yl/fc 

0-7 (Jg|3?S ; n-'^U-y : g^jc5^ = 2 : 3) TlflilU ^ 

fE4b£-$J 19. 3 m g (iR^ 2 1 %) o 

1 H — NMR (CDC 1 3 ) 

d : 1. 44 (18 H, s) , 2. 85 (3H, s) , 3. 48 (1H, b t s ) 
, 4. 74 (2H, s), 6. 02 (1H, s), 6. 82-6. 95 (3H, 
m) , 7. 03 (1H, s) , 7. 09 (1H, d, J = 8. 0Hz) , 7. 2 
0 (1H, dd, J = 8. 0, 8. 0Hz), 7. 75 (1H, dd, J=4. 
3, 1. 7Hz) 

7-2 - (3-7;;yf-;l/7x-;V7;y) b'y^XDM 
^»J5T^t>tl7^>f[:^^fciJ^Il^<i: U IIWJ2 £ll#iCSfS£-ti:fc@U 

Y?'?-? <i- (MMifc ; 2uu *JUA : * ? J —;U = 10:1) T'f»$^ ^=5 
1 H — NMR (CDC 1 3 ) 

S : 1. 69 (2H, brs), 2. 85 (3H, s), 3. 53 (1H, br 
s). 3. 81 (2H, s), 6. 08 (1H, brs), 6. 84-6. 94 
(3H. m) , 7. 05 (1H, d, J = 7. 6Hz), 7. 12 (1H, s), 
7. 22 (1H, dd, J = 7. 6, 7. 6Hz), 7. 76 (1H, dd, J 
= 4. 6, 2. OHz) 
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nmmi 

i J - 2- (3- (y- (t-^h^^^;^-^) T^y^^;U) 

5 mmm5tmmizLx^ mmt&mzmtz mm 5 4%) 0 

1 H — NMR (CDC 1 3 ) 

5:1. 2 8 (3 H, t, J =7. 3Hz), 1. 45 (18H, s) , 3. 1 
5 (2H, q, J = 7. 3Hz), 3. 30 (1H, brs), 4. 74 (2H, 
s), 6. 05 (1H, s), 6. 82-6. 96 (3H, m), 7. 07 (1 
10 H, s), 7. 12-7. 18(1 H, m), 7. 18(1 H, dd, J = 7. 
3. 7. 3Hz), 7. 75 (1H, dd, J = 4. 6, 1. 3Hz) 

mmm 2 9 

2- (3- O?- ( t v*i;t))\s#—)\,-) TU/i-jV) y^-jur^y) 

15 «M2 IX'U^titzit^m (7 7. 0mg),»ij^A(89mg), 
^ 5 > • (2 2. Omg) fcckO'T-t? h^h'J;!/ (2ml) 

20 ^7^- (M§i§& ; n-^t>:^|xf;l/=2 : 1) tffiib, mZitS 
mil. 0m gZUtz (iR^9 3M) 0 
1 H — NMR (CDC 1 s ) 

<5:1. 43 (18H, s), 3. 0 3 (3 H, d, J = 4. 3Hz), 4. 8 
1 (2H. s) , 5. 93 (1H, d, J = 8. 9Hz), 6. 98-7. 80 
25 (5H, m) , 8. 20-8. 42 (1H, m) . 10. 81 (1H, brs) 

^m&\2 9 tmmic^x^ m^-r^Ti >#&sh>^6 AK^-nt^m^ntzo 



93 



WO 98/28257 



6 4 



PCT/JP97/04762 



»6 4] 



3 1 



3 3 



3 5 



NH,EtHCI 



NH 2 n Pr.HC! 



NHMe,.HC! 



NHEt 

Boc 2 N 

JCUO 

h T 

NO-, 



NH n Pr 

Boc 2 N 

jCuO 

h T 

NO, 



NMe 2 



N' 



BocjN. 



N' 
H 



N0 2 



'H-NMR(CDC1 3 ) 5 1. 32 (3H, t. J=6. 9Hz), 1. 43 ( 
18H. s). 3. 38-3. 52(2H, m), 4. 81 (2H, s), 5. 92( 
1H. d. J=9. 2Hz), 6. 97-7. 78 (5H, m), 8. 26 (1H. d. 
J=9. 2Hz), 10. 79 (1H. brs) 

'H-NMR(CDC1 3 ) <5 1. 00(3H. t, J=7. 3Hz). 1. 43 C 
18H, s). 1. 62-1. 80 (2H, m). 3. 22-3. 44(2H, m), 
4. 81 (2H, s), 5. 93(1H, d, J=6. 5Hz). 6. 95-7. 83( 
5R m), 8. 20-8. 37 (1H, m), 10. 80 (1H, brs) 

'H-NMR(CDC1 3 ) <5 1. 46(18H, s), 3. 19 (6h7T)7 
4. 78 (2H, s), 6. 08 (1H, d. J=9. 6Hz), 7. 04 (1H, d, 
J=7. 6Hz). 7. 29(1H, dd, J=7. 6. 7. 6Hz), 7. 58( 
1H, s). 7. 59 (1H. d. J=7. 6Hz), 8. 28 (1H. d, J=9. 6 
Hz), 10. 81 (IE brs) 
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mmm 3 7 

6-^pp-2- C3- ( t -y L±i^ikjj£: - ^ t f2k> ~7 j. — yjJy ^ 
7) -J^>ggcD^ 

3- (i?- (t -:/h*S//7;M?— ;U) T ^ J *?-)V) T— U > (8 lmg) „ 
5 2, 6-^^PD-3f>i(90%, 5 3mg) , ^- i -ynhVl/xw 
5 > (64mg) fcektfl. A-'J^r^y (1ml) OS£tt&3 Bfflftl&S 

- (SH»;i|^fU> : 2 0 : 1) U *IS^«|2 4 
mg£?f*: (iK$2 5%) o 

10 1 H — NMR (DMSO-d 6 ) 

5:1. 44 (9H, s), 4. 14-4. 26 (2H, m), 6. 72 (1H, 
d. J = 7. 9 Hz) , 6. 89 (1H, d, J = 7. 6Hz) , 7. 09 .(1 
H. brt), 7. 26 (1H, dd, J = 7. 6, 7. 6Hz), 7. 5 1 
(1H, s) , 7. 71 (1H, d, J = 7. 6Hz), 8. 22 (1H, d, 

15 J = 7. 9Hz) 

mmm 3 9 

2 - (3 - ( t h ^ 77 ;u #'-;!/) y ^ y S±JiQ y ^—jvr i J) 

- 6 - /• h * e u ^ >g>^ 

3- ( t -y 7?;^^) y^-U> (5 0mg) N 

20 rh7+X h 'J7x-;l/t^7^ V^y^A (1 8mg) „ mkii (2 
4mg) „ 2-^nn-6-y h*->eyy> (25mg) fc=kO* |>;l/ji> (3 
ml) ©«#«»£S*aiHrF. 1 6B#ffl:taJlft*«LfcSU B^Ki^yl/*J«fcO f 7K* 

25 ai^yu : -\4-if>= 1 : 4) U *lie*fc#«ff 5 4 . 5mg*»fc (W8 

2%) o 

1 H — NMR (CDC 1 3 ) 

5:1. 45 (18 H, s) . 3. 9 1 (3H, s) , 4. 77 (2H, s), 
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6. 19 (1H, d, J = 7. 9Hz), 6. 36 (1H. brs). 6. 39 
(1H, d, J = 7. 9Hz), 6. 93 (1H, d. J=6. 9Hz).~7. 
2 3-7. 3 0 (3H, m) . 7. 39 (1H, dd. J = 7. 9, 7. 9Hz) 

5 ^Tt 6 5 ~i 7 3 i^tlb^i^'ifco (i*orafti:fc(^A'7-;0A 

(Pd) : (1) (irh^^Xf^x-WX?^^^^^ (2)teh 
UX (-K>^Jf>7th» v>^5^A£ilU m& : (1) (±#>Jr>A 
t-^h^K. (2)litF'J^A t-:/h**>h\ (3) ^ 
A*IU Efi?(l igand) : (1) li^7i^X7^y 7xD-fe>, 

10 (2) 1*2. 2' -h'X (^7x-^X7^) -1, 1* -\£j-7?-j] / && 

To ) 
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6 8 
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7 0 
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mmm 4 5 

H»J4 ST^tl^-ffc^ (3 7mg) . TkM^b^ U (9 6mg) „ ?X 
(2ml) fciCfl. 4-v ? *r*1f> (2ml) 6 0 °CiCT 2 ttHftl 

1 H — NMR (DMSO-d 6 ) 

<5 : 3. 9 5 (3H, s), 4. 01 (2H, brs). 6. 27 (1H, d, 
J = 8. 6Hz), 7. 14 (1H, d, J = 7. 6Hz), 7. 39 (1H, 
dd, J=8. 3, 7. 6Hz), 7. 71 (1H, s), 7. 90 (lH,-d, 
J=8. 3Hz), 8. 14 (1H, d, J = 8. 6Hz), 8. 30 (3H, 
brs), 10. 75 (1H, s) , 13. 06 (1H, brs) 

mmm 5 2 

2- (3-7; I J^JV? ^—JlsT i 7) - 6 -J^JV- 3 — — h n h° 'J v > • 

^WJ4 4 6-e»£*ifc<ffc£«ff (118mg) . ftfitK (1ml) te^aik 
(2ml) OiM^l 2 OViCT 4mmimMMWLtz 0 RJCfi^4»**7klcA 

/c£t^£y (2ml) Eft**© :U 4 - 

(4^. 0. 5ml) Zm^TlJUz., RJSS^fe&MjET*fi&L;teo SSS«J& 
^^'^-/I'-ftiif^OSftiU iEM3 7. lmg^ifc (61%) 
o 1 H — NMR (DMSO-d 8 ) 

5:2. 49 (3H, s), 4. 03 (2H, q, J =5. 6Hz), 6. 90 
(1H, d, J = 8. 6Hz), 7. 27 (1H, d, 3 = 7. 9Hz), 7. 
42 (1H, dd, J = 7. 9, 7. 9Hz), 7. 77 (1H, s), 7. 8 
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6 (1H, d, J = 7. 9Hz), 8. 31 (3H, brs), 8. 45 (1H, 
d, J =8. 6Hz) . 10. 09 (1H, s) 

■mm 5 3 



2- (3-7;;y^7x^.;t/7;;) - 3-~ hntru ^> - 

:WJ4 4 7T»&ftfcffc£tt*ffl3&jDR**<i: U H«J5 2 il^fc bt\ 
IS'ft^^^^/c (TO 8 5%) o 

1 H — NMR (DMSO-d 6 ) 

5:1. 24 (3H, t, J=7. 3Hz), 2. 79 (2H, q, J = 7. 3 
Hz), 4. 02 (2H, q, J=5. 0Hz), 6. 92 (1H, d, J = 8. 
6Hz), 7. 26 (1H, d, J = 7. 6Hz), 7. 43 (1H, dd, J 
= 7. 6, 7. 6Hz) , 7. 75 (1H, s) , 7. 90 (1H, d, J=7. 
6Hz), 8. 41 (3H. brs), 8. 48 (1H, d, J =8. 6Hz), 
1 0. 1 0 (1H, s) 



6 -y 



MM 4 4 3 

2- (3- (t-y^'>^;vt:-;V7;;yfyl/) ^^-yUT^y) • 

Mm4 2 3X^n^tit^t^m (5 3. 8mg) fc^OV 9 J -/I/ (3m 1 ) 
oM^ic2^7R^t^h';^A7K^?g (1ml) ^Jnx.^o KJfciI£«ff&: 

7kTlfifcBU/c 0 TkJf £ 2 H^i&irr* p H 1 i Lfcl W^m^JV-cmtHbtZo W 

:lE'f[:^4 7. 3 m g&ntz (TO 9 0%) 0 
1 H — NMR (CDC 1 3 ) 

6:7. 49 (1H, d, J = 7. 9Hz), 7. 45 (1H, s). 7. 28 
(1H, dd, J = 7. 9, 7. 3Hz), 6. 98 (1H, s), 6. 93 
(1H, d, J = 7. 3Hz), 6. 76 (1H, s), 4. 92 (1H, br 

s), 4. 31 (2H, d, J=5. 6Hz), 3. 95 (3H, s), 1. 4 
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6 (9H, s) 

mmm 4 4 4 

2- (3- ( t -zf h^->77;l/^— )V7_ X j t 7^— jvt^J} - 4-fa 

H»|J4 2 3Tiit>ft^t£rtJ (155. 3mg) , f h5b Ko75>(4 
ml) fccfctf^y-yu (2ml) ©M^KTk^fc*^ U A (13mg) 

ttUTfMBU «IBrt:£4&8 6. lrag^Hf: (W6 0W„ 
1 H — NMR (CDC 1 3 ) 

5:7. 37 (1H, s) , 7. 18-7. 12 (2H, m) , 6. 93- 
6. 8 8 (1H, m), 6. 4 2 (1H, s), 6, 42 (1H, s), 
6. 18 (1H, s), 4. 88 (1H, brs), 4. 59 (2H, s), 
4. 29 (2H, d, J = 5. 6Hz) , 3. 90 (3H, s) , 1. 45 (9 
H, s) 

gdfeffj 4 4 6 

2- (2- (3- (v?- ( t -y 7 ; ; y f ;u) 7_±=2kZ 

LZ) -3-- hoh°U ^ > - 6 - ;l/) vn>^ ^f^xxf;^^ 
^«|J2 1 T*% z>titzit&*&} (1 5 Omg) N -^n * ^jv (5 Omg) 
fcj;tf^^;Wl/A7; K (3ml) ©M^KTk^b^ h U ^7 A (^»6 0 

i5mg) *m%-tz 0 Kjfcm&w%mui'T3mmmnLtzm^ wm^^ 

m ; n-^*-* > : ^^^^=2 : 1) t'ii «15ft£«& 1 2 3 m g 

7t (JR*6 8%) o 

1 H — NMR (CDC 1 3 ) 
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6:1. 47 (18H, s) . 3. 76 (6 H. s) , 4. 81 (2H, s), 
4. 91 (1H, s). 6. 95 (1H. d. J =8. 6Hz), 7. 08 (1 
H, d, J = 7. 9Hz), 7. 32 (1H, dd, J = 7. 9, 7. 9Hz). 
7. 44 (1H, s) , 7. 68 (1H, d, J = 7. 9Hz) , 8. 54 (1 
H, d, J=8. 6Hz), 10. 18 (1H, brs) 

7 4 K-*-?4k&®%mtz 0 
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■mm 4 4 9 

2- (3- (t-^h^ y^^-yl/T^yf^) 7 jl—jVT * 7 ) -4-jt 

3- ( t h + ^^M^i,) TS^^ylO yn^>-if'> (2 6 

Omg) „ hVX (^^>v';^>T-tr h» y^yjA (42mg) „ ¥7 
-JV*X7 j J 7 xu-ir> (50mg) „ # 'J^i, t - y h + '> K (102m 
g) „ 2-7; y-4-y^;l/fc:U ^> (10 8mg) £ h > (10m 
1) Ol^^f^lTs 8 0ti:t2 2^FIM«^bfc o KJ6E£«JKft 

(IMS ; ^ : n _^ 4 . 1j - >=1 . 1} TltMU «|E-ft^2 9. 2 

mg£&rt: (JR^i 0%) o 
'H-NMR (CDC 1 3 ) 

6:1. 46 (9 H, s) , 2. 26 (3H, s), 4. 30 (2H, d, J = 
5. 9Hz), 4. 9 0 (1H, brt), 6. 59 (1H. d, J=5. OH 
z) . 6. 60 (1H, s) , 6. 68 (1H, s) , 6. 94 (1H, d, J 
= 6. 3Hz), 7. 21-7. 31 (3H, m) , 8. 06 (1H, d, J = 
5. 0Hz) 
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[S7 5] 





7$>& 




. 7,-^^7 M/^— ^ ~j 


4^0 


Me 

JL 

H 2 N^N^Me 


i Me 

BocHN^ JT^L Jl 

N N Me 
H 


'H-NMRCCDCl,) 5 1. 46 (9H, s), 2. 22(3 
Es). 2. 40(3H, s),4. 30 (2H. d, J=5. 6 
Hz), 4. 83(1H. brt), 6. 43(1H, brs). 
6. 47(1H. s), 6. S3C1H. s). 6. 93 (1H, 
d, J=7. 3Hz). 7. 19-7. 29(3H.m) 


4 5 1 


Et 


BocHN^J[ jT ^ 


'H-NMR(CDC1 3 ) 6 1. 21 (3H. t, J=7. 6Hz 
). 1. 46 (9H, s), 2. 56 (2H. q, J=7. 6Hz 
). 4. 30(2H, d, J=5. 6Hz), 4. 83(1H. f 
brt), 6. 54(1H, brs), 6. 61 (1H. d, J= 
5. OHz), 6. 69 (1H. s), 6. 91-6. 95 (1H. 
m). 7. 18-7. 31 (3H, m), 8. 09 (1H. d. J= 
5. OHz) 
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mm 452 

2- (3- ( t h^->^;l/^-/l/T ^ J * 7x -y^7;;) -6-^ 

^ . 

IEft;£-^£-*§^ (W9 2%) o 

1 H — NMR (CD C 1 3-CD3OD) 

5:1. 4 6 (9 H, s) , 3. 99 (3 H, s) , 4. 3 0 (2H, s) , 6 
16 (1H, d, J = 8. 6Hz), 6. 94 (1H, d, J = 7. 8Hz), 
7. 28 (1H, dd, J = 7. 8. 7. 8Hz), 7. 58 (1H, d, J = 
7. 8Hz), 7. 73 (1H, s), 8. 16 (1H, d, J =8. 6Hz) 

mmm 453 

2- (3- (t-yh4^^;^:-;t/7;;^fyl/) y ^—jvt - 6 — ^ 

»J4 5 (44mg) , h V ^JVT 5 > (1 8mg) 

^J;0 ; fh7hFn77> (2ml) OS^ic^T. ^ o;l/^^^;i/ ( 1 

4. 3mg) &#nx.. ISictl 555-p H m^b7t 0 MJSMi^icMT. 

4b^b>=l : 2 0) tiHL, ^fe>fb^l 0mg« (iR^ 1 1%) 0 
1 H — NMR (DMSO-de) 

6:1. 3 9 (9 H, s) , 3. 92 (3H, s) , 4. 12 (2H, d, J = 

5. 9Hz), 6. 20 (1H, d, J = 8. 6Hz), 6. 85 (1H, d, 
J = 7. 6Hz), 7. 24 (1H, dd, J = 7. 6, 7. 6Hz), 7. 3 
2-7. 40 (2H, m) , 7. 51 (1H, d, J = 7. 6Hz), 7. 61 
(1H, s), 8. 01 (1H, brs), 8. 10 (1H, d. J=8. 6H 
z) 
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mmm 454 

2- (3- ( t -7 b*i/JiJ\s7n-JlT * J / "7 ^-JlT i J) -3-h 

f£»»J4 5 2X-nz>iltifc€>m (3 00mg) s h Uifvl/T iy (10 1m 
g) fciiJf h5h Kn75> (8ml) oyl^^{r7K^T> ^o;i/^M^^;U 
(1 0 9mg) Or- f>^fc FD7 7ygI (1ml) 0 °CiCT 1 5ftmM 

7kFn77>M (2M, 0. 8ml) %1mx-tz 0 KJftili^* 0 °C\zx 3 0 

vy=l : 10) -CfflfUU *E<fk£4»l 9 9mg^; 0Rs£6 9%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 4 6 (9 H, s), 3. 93 (3H, s) , 4. 3 1 (2 H, d, J = 
5. 6Hz), 4. 67 (2H. d, J = 5. 6Hz), 4. 79 (1H, br 
t), 6. 15 (1H, d, J = 7. 9 Hz) , 6. 89 (1H, d, J = 7. 
6Hz), 7. 21-7. 31 (3H, m), 7. 48 (1H, d, J = 7. 6 
Hz), 7. 64 (1H, brs), 7. 70 (1H, brs) 

mmm 4 5 6 

2- (3- ( t h4-->77;l/#'-;t/y ^ j t fjV) y ^-jut §_/) -6-^ 

^»J4 5 4T?&£*lfc-fk£<» (24mg) x Eijt7>7^'> (4 0mg) 
£U^>-tf> (8ml) ©ZI^^M^T. 2Br B TObfco 
LfcSU ai«[*«JET**6L^:o S5*i;fcBi9«&*>' U iiffrii^ Ut> 
57^- (SHI* ; TOi^yl/r^fcy f-b>=l : 2 0) TffifSiU «IEfk£ 
«J1 4mg*ifc OR2f5 5 9%) o 
1 H — NMR (CDC 1 3 ) 
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6:1. 4 7 (9H, s) . 4. 01 (3H. s) , 4. 33 (2H. d. J = 

5. 6 Hz) , 4. 82 (1H, brt), 6. 24 (1H. d. J =8. 3H 
z) . 7. 00 (1H, d, J = 7. 6Hz), 7. 30 (1H, dd, J = 7. 

6. 7. 6Hz), 7. 61 (1H, d, J = 7. 6Hz), 7. 71 (1H, 
d, J=8. 3Hz), 7. 72 (1H, s), 9. 67 (1H, s) ,10. 
9 5 (1H, s) 

mm 4 7 2 

2- (3-7S y^fyl/7x-^7; y) -4-fc H'p^->/f-;V-6-y h4- 

nmm4 2 3T*n'htltz4t&® (109. 5 m g) . fF7tFo77> (4 
ml) *> J: CM * y - ;i/ (1ml) <Dm&MlZ7kmt*<ymV (I9mg) 
*mx.tz 0 Rj6SS^tt*$li:T4 4«rlHflli*b;teSU 25K^*a»*iin^«EET 

; *9J-;\, : mit*?-U>=l : 19) fc#L^ 0 ^ti/cffi^feefctfy 
9 J —A/ (3ml) ©zi^-^IiC^hTK^© 1. 4 (41^, o. 

3mi) ziiax.^ •MEE~fmmLtz 0 n ^tittrn'mm* * 

£HI§ftU Mmit&M 4 8 m g &ntz (iRs£5 8%) 0 
'H-NMR (DMSO-d 6 ) 

6:9. 18 (1H, brs), 8. 39 (3H, brs), 7. 78 (1H, 
s) , 7. 61 (1H, d, J = 7. 9Hz), 7. 29 (1H, dd, J = 

7. 9, 7. 3Hz), 7. 08 (1H, brs), 7. 02 (1H, d, J = 
7. 3Hz), 6. 47 (1H, s). 6. 11 (1H, s), 4. 42 (2H, 
s), 3. 94 (2H, q, J=5. 6Hz), 3. 87 (3H, s) 

mmm 507 

2- (3- ( t N^>77;l/^-;t/T ^ J y f-ytQ 7x-;l/7;7) - 5 -y 



7n K (72^1) > ^od^A (lml) fciCFl, 4 - 

i^*-y-> (lml) cD^^ ( r N MM (5 2^1) ^dx./Co SJftil£^£^ 
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fii:t3 0^1#bfc^ N— (3- ( t -7 h^i/Xjitf-jVT l J t 

7 jl-jI<) 3-*vVT (2 6 2rag) „ T-i?h> (2ml) XI h U ^^;UT 
^> (0. 14ml) ^SDX.7to RJ^M^<&3. 5 ^ttJitftiiflfE U*:gU ME 

: y ^7-;U=9 9 : 1) KttUTffifSilU «l2^«ff 7 9 . 2mg$Hf; (jR 
^2 7%) o 

'H-NMR (CDC 1 3 ) 
io 6:7. 30-7. 22 (4H, m) . 7. 17 (1H, d, J = 7. 6Hz), 
6. 91 (1H, d, J = l. 0Hz), 4. 94 (1H, brs), 4. 30 
(2H. d, J = 5. 6Hz), 2. 34 (3H, d, J = l. 0Hz), 
4 7 (9H, s) 

mmm 5 0 8 

15 2- (3-7;yyf;i/7x-^7;y) - 5 ^-jv^-t 7-;i<d&j& 

mMM5 0 1 X*n btitzit&m (7 3mg) fcj;^ h U yj\,*vW?Wt (5ml ) 

oa^i»*MT> n$iH*#ufcSK m^rmmbtzo mztitzmwynzmm 

95:5) KtfOTffiMU 3 4 . 5mg^Hf; (iR$6 7%) 0 

20 'H-NMR (CDC 1 3 ) 

6:7. 32-7. 28 (3H, m) , 7. 19 (1H, d, J = 7. 3 Hz) . 
6. 97 (1H, d, J = 7. 3Hz), 6. 92 (1H, d, J = l. 0Hz) 
, 3. 87 (2H. s) , 2. 35 (3H, d, J = 1. 0Hz), 1. 76 
(2H, brs) 

25 m.mm 5 0 9 

2- (3- ( t -7 h*ist>Jltf—Jl<T ^ J * f-ylQ 7*— JlTiy) - A-/ 
N- (3- (t-yh + i/^yl/tw^T^yf;!') 7 jl—JV) ff7L/7 
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mm 5ii 

2- (3- (.'J- ( t N^'>77;l/^'— 7U) 7 ; 7 y y ^— juriJ) 

3- (v>- ( t -y h*ist>Jl#-jl) 7;7>f;l/) T-=- >j > (2 0 0mg) 
5 „ iUT-JlT 5 y tfU (1 6 6mg) *? <k CWb ^ ^ U > (10ml) ojg 

— (lit ; ;V : n-^\^if>=l : 3) TftS!b> N— (3- (i?- 

mztltzit&m (1 9 3mg) „ l-Tv 5 (8 lmg) 

> h 'J7x-W77^ > (2 17mg) «fc &&Ut * * b > (5ml) ©®£ 
^lSi:tl5^jf#b^ S^tflfc (115mg) ^lSTto^./: 0 R 

10) tiH b> tM5fl:£«&7 8mg^ffc 0K^3 3%) 0 
1 H — NMR (CDC 1 3 ) 
20 5:1. 4 5 (18H. s), 2. 2 5 (3 H. d. J = l. 0Hz), 4. 7 
7 (2H, s). 6. 51 (1H, d, J = l. 0Hz), 6. 91 (1H, d, 
J = 7. 6Hz), 7. 15 (1H, brs), 7. 2 2-7. 2 6 (1H, m) 
, 7. 25 (1H, dd, J = 7. 6, 7. 6Hz), 7. 40 (1H, d, J 
= 7. 6Hz) 
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[&7 6 ] 

'MM 




5 12 



Boc 2 N 




OEt 



Boc 2 N 



5 13 



Boc 2 N 




NH 3 



Boc 2 N 



5 14 



Boc 2 N 



Me 




OEt 



Me 




NH, 



Boc 2 N 



MeO ^ e 



'H-NMR(CDCI 3 ) <5 1. 43(18H. s), 1.46( 
3E t, J=6. 9Hz), 2. 27 (3H, d, J=l. 0Hz), 
3. 93(2H, q, J = 6. 9Hz). 4. 88(2H, s), 

6. 52 (1H. d, J = l. 0Hz), 6. 77 ClH. d. J = 

7. 6Hz). 7. 08 (1H. dd, J=7. 6, 7. 6Hz), 
7. 19 (IE s), 8. 02 (IE d. J=7. 6Hz) 
'H-NMR(CDC1 3 ) 5 1. 44(18H, s). 2. 21 ( 
3H,s).2. 24(3E s), 4. 82 (2E s). 6. 48( 
IE s), 6. 88 (IE d, J=7. 9Hz). 7. 19 (IE 
dd, J=7. 9, 7. 9Hz), 7. 77 (IE d, J=7. 9Hz 
) 

■H-NMR(CDC1 3 ) 6 1. 44(18E s). 2. 23 ( 
3Es),3. 79(3E s). 4. 80 (2E s). 6. 46( 
1H, s). 6. 81 (IE d, J=8. 9Hz). 6. 97 (IE 
d, J=2. 3Hz),7. 45 (IE dd, J=8. 9, 2. 3Hz 

) 
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'Mm 5 15 



10 



2- (3 -T ^ J / *)V) "7 x££7 $ 7) -5-^f-7M-^F-9-*/-7l/ « HJ 7 
:Jfe0I5 1 l-e^^tl^-ft;^ (2 9 2mg) h U 7JV*uW?Wt (2m 

*i^y-yl/-Sis»jif-7i/-n-A k 4i-^>J;»)S«ftU ailEft^ftr 1 19mg 
(3 8%) o 

1 H — NMR (DMSO-ds) 

5:2. 24 (3H, s) , 3. 98 (2 H, q. J = 5. 6Hz), 6. 59 

(1H, s) , 7. 00 (1H, d, J = 7. 3Hz), 7. 3 2 (1H, dd, 

J = 7. 3, 7. 3 Hz) , 7. 53 (1H, d, J = 7. 3 Hz) , 7. 6 7 

(1H, s), 8. 16 (3H, brs), 10. 08 (1H, s) 



119 



WO 98/28257 



7 7 



PCT/JP97/04762 



[^7 7] 

mm 



5 16 



M « Me 

OEt H OEt H 



CF 3 C0 2 H 



5 17 



Boc 2 N, 



Me 



MeO, 



Me 



5 18 ***** 



Me 

M« H 



CF 3 C0 2 H 



MeO Me 



HjN 
CF 3 C0 2 H 



'H-NMR (DMS0-d 6 ) 6 1. 37 (3ft t. J=6. 9 
Hz), 2. 24 (3H. s). 3. 89 (2H, q. J=6. 9 
Hz). 4. 05 (2ft q, J=5. 6Hz). 6. 63 (lft 
s), 7. 08 (1H, d. J=7. 9Hz), 7. 15 CIH, 
dd, J=7. 9. 7. 9Hz), 8. 13 (lft d. J=7. 9 
Hz), 8. 18(3ft brs), 9. 33 0ft brs) 
'H-NMR (DMS0-d 6 ) 6 2. 22(31 s), 2. 23 
(3ft s). 4. 05 (2ft q, J=5. 6Hz), 6. 60 ( 
1H, s), 7. 12(1H, d, J=7. 9Hz). 7. 24 ( 
lft dd, J=7. 9, 7. 9Hz), 7. 75 (1H, d, J= 
7. 9Hz). 8. 18(3H, brs). 9. 40 (1H. brs 
) 

'H-NMR (DMS0-d s ) 6 2. 22 (3ft s), 3. 80 
Oft s). 3. 94 (2ft q, J=5. 6Hz), 6. 55 ( 
1H. s), 7. 02 (1H, d, J=8. 9Hz). 7. 54 ( 
lft dd, J=8. 9. 2. 3Hz), 7. 59 (lft d. J= 
2. 3Hz).8. 00 (3ft brs). 9. 87 (lft s) 
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Hi^l 5 2 3 

2- (3-T ; J /^-Jly^-jur i J} ~3, 5 -'J- h p h° U ^>g)£s£ 

3-7; JO'JjUTZ > (6 9 6mg) . ^yf-yl/T; J t° U y > (6 7 4 
mg) ^ 3--hD7x-;^y^;l/^-;l'-Wang Resin (2. 8 
5 5g> Tetrahedron Lett. , Vol. 37, 937 (1996) 
) fcitf-r h5tFD77> (60ml) comS®}*, Mt:t2 4PM£M&, 

g R e s i n£*§fc 0 
10 n^tltzffim (lOOmg, 0. 0 7 lmo 1 ) . m.Wti VVI* (lOOmg) 

. 2-^nn-3. 5 - >>- h o t° U > (7 2mg) .-pi/^yijA (II) 
(16mg) . ^7x-MX7^7xnt> (79mg) & J; tfT-t? h - h 

(9mi) ©s^«r*a*^H«T. 80°ckt&#@u aaiL^o 
tzo Tkm&mwt^ji'-v'ifrftL^ MHETmmLtzo nztitzmmmzs e P -p 

aK R Plus C18 Cartridges (Waters!) "CffiSg U 
•E-fk^l . Tmg^ifc (8%) o 
20 1 H — NMR (CD 3 OD) 

5:4. 16 (2H, s) , 7. 35 (1H, d, J = 7. 9Hz), 7. 53 
(1H, dd, J = 7. 9, 7. 9Hz), 7. 75 (1H, d, J = 7. 9H 
z) , 7. 80 (1H, s) , 9. 25 (1H, d, J=2. 4Hz), 9. 3 
0 (1 H, d, J =2. 4H z) 

25 mmms 2 3 tmrnicbx^ ist^^nnMffl^i7 8-^8 ojc^-r-fb 
e$mzntz 0 
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[*7 8] 




H 2 N 



NH, 



NO, 



[MM 




NH 2 2) TFA 



1) PdCOAcfe 
DPPF 
K 2 C0 3 

toluene^ 



5 2 4 


Me 

nc tS 

CI^^N Me 


5 2 5 


CN 


5 2 6 


jy 


5 2 7 


COjEt 

sc tx 

Cl^N^M. 


5 2 8 


C0 2 H 



Me 



NC, 



H 2 N. 



N N Me 



'H-NMR (CD 3 0D) 2. 35 (3ft s), 2. 44 (3ft s), 
4. 13 (2ft s),6. 78 Oft s), 7. 19-7. 50 (3ft 
m), 7. 72 (lft d, J=2. 0Hz) 



H 2 N, 



CN 



N" 



•CN 



H 2 N, 



'N' 



C0 2 Et 



NC. 



H 2 N. 



N N Me 
H 



H 2 N. 



C0 2 H 



N' 



'H-NMR(CD 3 0D)4. 18 (2H. s). 7. 33-7. 46(4 
H m), 7. 51 (1H, d, J=7. 6Hz), 7. 64 (IE dd, 
J=7. 6, 7. 6Hz), 8. 45 (IE d, J=5. 0Hz) 



! H-NMR(CD 3 0D)4. 17C2H. s). 7. 29 (1H. d, J= 
8. 7Hz), 7. 34 (1H, d. J=7. 6Hz), 7. 39 (IE 
s), 7. 53 (IE d. J=7. 6Hz), 7. 64 (1H, dd, J= 

7. 6. 7. 6Hz), 8. 04 (IE dd, J=8. 7, 2. 0Hz), 

8. 61 C1H. d. J=2. 0Hz) 

'H-NMR (CD 3 0D) 1. 47 (3H, t, J=7. 3Hz), 2. 56 
(3H, s). 4. 14 (2H. s), 4. 48 (2H. q, J=7. 3 
Hz), 7. 27 (1H, d. J=7. 9Hz), 7. 30 (1H. s), 
7. 46C1H. dd. J=7. 9, 7. 9Hz), 7. 74 (IE s), 
7. 75 (IE d, J=7. 9Hz) 

'H-NMR (CD3OD) 4. 12(2H. s), 7. 02-7. 12( 
2H, m). 7. 26 (IE d, J=5. 2Hz). 7. 37-7. 42 
(2H. m). 7. 81 (1H, s), 8. 18(1H, d. J=5. 2 
Hz) 
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7 9 



[*7 9] 



■MM 



5 2 9 



5 3 0 



5 3 1 



5 3 3 



COiH 



cr n 



5 3 4 



COjH 



cr n 



C0 2 H 




CT N Me 



532 1 jf> 



H 2 NOC 



H 2 NOC 



XT 



cr n 




CQ 2 H 



H 2 N 



C0 2 H 



S N 



7, hJly"—-? 
'H-NMR(CD 3 0D)4. 15 (2ft s), 6. 87 (1H. d. J= 
8. 7Hz). 7. 14C1H. d. 1=7. 4Hz). 7. 43 (1H, 
dd, J=7. 4, 6. 9Hz), 7. 53 (IE d, J=6. 9Hz), 

7. 98 (1H. s), 8. 11 (1H. J=8. 7, 2. 1Hz), 

8. 81 (lft d, J=2. 1Hz) 

'H-NMR(CD 3 0D)4. 16 (2ft s), 7. 22 (lft d, J= 
7. 9Hz),7. 47 (lft dd. J=7. 9, 7. 9Hz). 7. 65 
(1H. d, J=7. 9Hz), 7. 92C1H. s). 8. 22 (1H. 
d. J=2. 0Hz). 8. 69 (lft d. J=2. 0Hz) 



C0 2 H 




'H-NMR (CD 3 0D) 2. 49 (3H, s), 4. 12 (2ft s), 
7. 05 (1H. d, J=6. 2Hz), 7. 15(1H, s), 7. 25 
(lft s), 7. 38-7. 42 (2ft in), 7. 72 (lft s) 



N N Me 
H 



H,N 




COjH 



'H-NMR(CD 3 0D)4. 14(2ft s), 6. 82 (lft d, J- 
8. 9Hz), 7. 10(lft d. J=6. 6Hz), 7. 41-7. 45 
(2H, m) , 8. 02 (lft s) , 8. 1 1 (lft dd. J=8. 9, 
2. 0Hz), 8. 78 (lft d, J=2. 0Hz) 



H,N 




CONH 2 



H,N 




CONH 2 



'H-NMR (CD 3 0D) 2. 50 (3H, s), 4. 12 (2ft s), 

6. 84 (lft d. J=7. 6Hz), 7. 20 (lft d. J=7. 0 
Hz), 7. 40 (1H, dd, J=7. 0, 7. 0Hz), 7. 74- 

7. 80 (2ft m), 7. 87 (lft d, J=7. 6Hz) 

'H-NMR(CD 3 0D)4. 15(21 s), 7. 21 (lft d, J= 
7. 6Hz),7. 46 (ia dd. J=7. 6. 7. 6Hz). 7. 61 
(lft d, 1=7. 6Hz). 7. 75 (1H. s), 8. 11 (1H, 
d. J=2. 6Hz), 8. 35 (lft d, J=2. 6Hz) 
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8 0 





1 9 □ 


J £J5fc#J 


c r> c 

5 3 5 


! CONH, 

I i 

CI^N^OMe 


J CONH 2 

i 


5 3 6 




H CONH 2 


5 3 7 


XT" i 


H | 


5 3 8 




H 


5 3 9 




1 
< 



V)V^—5r 
'H-NMR (CD 3 0D) 4. 00 (3H, s). 4. 12(2E s), 
6. 58 (1H, d, J=1.0Hz). 6. 81 (1H. d. J=l. 0 
Hz). 7. 09 (1H, d, J=6. 9Hz), 7. 37-7. 43 ( 
IE m), 7. 53 (IE d, J=6. 9Hz), 7. 83 (lft s) 



'H-NMR (CD 3 0D) 4. 15(2H, s), 6. 83-6. 89 ( 
1H, m), 6. 96 (1H. dd. J=7. 6. 3. 9Hz), 7. 21 
(IE d. J=7. 6Hz), 7. 46 (IE dd, J=7. 6, 7. 6 
Hz), 7. 62 (1H, d, J=7. 6Hz), 7. 76 (1H, s). 

8. 02 (IE dd, J=7. 6, 1. 6Hz), 8. 37 (IE dd, 
J=3. 9, 1. 6Hz) 

'H-NMR(CD 3 0D)4. 12 (2E s), 6. 82 (IE d. J= 

9. 0Hz), 7. 08 (IE d, J=7. 6Hz), 7. 38 (IE 
dd, J=7. 6. 7. 6Hz). 7. 50 (IE d, J=7. 6Hz). 

7. 71 (IE dd, J=9. 0, 2. 3Hz),7. 90 (IE s), 

8. 22 (IE d, J=2. 3Hz) 



'H-NMR(CD 3 0D)4. 13(2E s), 7. 16(1H. d. J= 
7. 6Hz),7. 43 (IE dd, J=7. 6, 7. 6Hz), 7. 64 
(lEd. J=7. 6Hz), 7. 84 (1H, s), 7. 87 (1H, 



H-NMR(CD 3 0D)2. 48 (3H. s), 4. 13(2H, s). 
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mm 2 5 e . mmm 4i7e s mmm soob, mmm 5i9e, nmm 520 
cu nmm 5 3 8 e^^ummms 4 2 ao^is^-fK^t-o 

Hflfeffl 2 5 e 

2- (5- 7^ y-2-Ji^^-7^-;l/) - 2- ( t -7 y ± isfijl/tf-jir i 

mmm 25a] 

3-^DDyf;l,-4-xf;V- hn^>-tf> (4. Og) fcckO'v'V^yUx 
F (5 0ml) ©S^C, ~>T Wfc^- h U t7A (9 8 2mg) ^flnx. 

1 H — NMR (CDC 1 3 ) 

5:1. 33 (3H, t, J = 7. 6Hz), 2. 7 8 (2 H, q, J = 7. 6 
Hz), 3. 80 (2H, s), 7. 44 (1H, d, J=8. 6Hz), 8. 
18 (1H, dd, J=8. 6, 2. 3Hz), 8. 35 (1H, d, J=2. 

3H z) 

mmm 25b] 

2-->77-2- (2 - 5 - — Fp7x-^) *f>^>g>£-jjft 

«^J2 5 a-C-^t>tl7t^^ (3. Og). a, a' -^nD-o- + i/ 
(4. 1 5 g) fciitf^ 5^ux;i/**-> k (2 0 0m 1 ) cDM^t/i::. 77 
y^A t-y^ + i/F ( 3 . 5 5 g) £#nx.. ^ffilwT3l$l!Bill#Lrt:&x f£ 

"CfcffiSU MffTzKSIU «lEft^Bj (1. 3 6 g) Zntz 0RJ?S2 9%) 0 
1 H — NMR (CDC 1 3 ) 

5:1. 45 (3 H, t. J = 7. 6Hz), 3. 11 (2H. q, J = 7. 6 
Hz) N 3. 61 (2H, d, J = 15. 5Hz), 3. 91 (2H, d, J = 
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15. 5Hz), 7. 2 5-7. 3 3 (4H, m) , 7. 53 (1H, d, J = 
9. 2H z) . 8. 12-8. 16 (2H, m) 

znmw2 5 c] 

2- (2-^7U-5-- Fp7x-;v) -2->T>^>y5 KO^ 

mmm2 5 b "CSfcft^tt (1. 16g) fciW (10ml) og^i;, 
7K (2ml) „ (20ml) £JI0ftfcto*.;fc o Rj&m&toHt 1 3 BtHflna&jl 

ttfrU &7k»EK-*- h 'JfAt'ti^ »ET»*BU tMBft^fcl (8 7 Omg) 

(1RSP7 1%) o 
1 H — NMR (CDC 1 3 ) 

6:1. 35 (3H. t, J = 7. 6Hz), 2. 82 (2H, q, J = 7. 6 
Hz), 3. 36 (2H. d, J = 15. 9Hz), 3. 95 (2H, d, J = 
15. 9Hz), 5. 13 (1H, brs), 5. 43 (1H, brs), 7. 
15-7. 25 (4H, m) , 7. 49 ( 1 H, d, J=8. 3Hz), 8. 0 
8 (1H, dd, J = 8. 3, 2. 3Hz), 8. 17 (1H, d, J=2. 3 
Hz) 

immm 2 5 d ] 

2- (t-yh^->^^'-^7;;) -2- (2-xf;l/-5-zhp7 x - 

^»J2 5 ctSSnfcft^ft (8 1 5mg) *><kOf t (1 2m 

1) Offi^lCHftK^ (1. 4 0g) ^iox./Co RJ6S£«5£ 3 BftBftlftXft 

iErt:^ (6 2 Omg) %%tz (W6 2%) 0 
1 H — NMR (CDC 1 3 ) 

<5:1. 3 0 (3 H, t, J = 7. 6Hz), 1. 31 (9H, s), 2. 93 
(2H, q, J = 7. 6Hz), 3. 55 (2H, d, J = 15. 9Hz). 3. 
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63 (2H, d, J = 15. 9Hz), 5. 18 (1H, s), 7. 20-7. 
29 (4H, m) , 7. 40 (1H, d, J=8. 6Hz), 8. 05 (1H, 
dd, J = 8. 6, 2. 3Hz), 8. 32 (2H, d, J = 2. 3Hz) 

immm 2 5 e ] 

5 2- (5-7;y-2-xf^7x-;t/) -2 - ( t h^risfiJltf—Jl/T i 

y) >r >^>g>^ 

fc&m*ntz OR* 9 7%) o 
1 H — NMR (CDC 1 3 ) 
10 <5:1. 23 (3H, t, J = 7. 6Hz), 1. 30 (9 H, s), 2. 74 
(2H, q, J = 7. 6Hz), 3. 4 8-3. 6 7 (6H, m) , 5. 02 
(1H, s) , 6. 56 (1H, dd, J = 8. 3, 2. 3Hz), 6. 74 
(1H, d, J = 2. 3Hz), 7. 03 (1H, d, J = 8. 3Hz), 7. 
15-7. 24 (4H, m) 
15 Hftfeffl] 4 1 7 e 

N— (3-7 5 J -2-x-Y**/7 * — Jls/i-Jl) ± x J v-hfr^yWJ- t - 

mmm 4 1 1 a ] 

20 3-- hotU^l (5. Og) ^ H^jkif^ (11ml) 

jlfrjlATi K (2 0 0ml) O^rtlK^geTj >j A (9. 4 g) *mx.tz 0 
KJSS^^6 0°C('T4. 5B#ra«#bfc^> 7K^Jnx.. ^xf^fttBL 

25 : n-'\4-^>=l : 1) KM bTJfifSg U Mmit&®]5. 6 6 g ^Ifc 

0R¥8 7%) o 
1 H — NMR (CDC 1 3 ) 

6:8. 01 (1H, dd, J = 7. 9. 1. 7Hz), 7. 89 (1H. dd. 
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J = 7. 9, 1. 7Hz), 7. 26 (1H, d d. J=7. 9. 7. 9Hz), 
4. 42 (2H, q, J = 7. 3Hz), 4. 18 (2H, q, J = 6. 9Hz) 
, 1. 43 (3H, t, J=6. 9Hz), 1. 42 (3H, t, J = 7. 3H 
z) 

5 [HJfeM4 17b] 

H»J4 17 aX~W>h>tltzit&®I (117m g) . fh5tKD75> (5m 
1) ?;-Jl< (2m 1 ) ©3K&«fflw7k*ffc*tf*V^*A (10. 7m 

^•9-^=1 : 2) KttLTttffiU aHE-fk^^MWlcW^o 
1 H — NMR (CDC 1 3 ) 
15 5:7. 77 (1H, d, J = 7. 9Hz), 7. 67 (1H, d, J = 7. 3 
Hz) , 7. 22 (1H, dd, 5 = 1. 9, 7. 3Hz) , 4. 80 (2H, 
s) , 4. 08 (2H, q, J=6. 8Hz), 2. 10 (1H, brs), 
1. 44 (3H, t, J=6. 8Hz) 

mmm 4 1 7 c ] 

20 Mit2 - J- h4->- 3 -— h p^>^;t/CD£-f% 

HJSM4 1 7b-C»£ttfcfl:£<» (3. 13g) x (5. 2 6 g) 

«fc tfigft ^ f- v y (1 00ml) ©Mi:F'J7x^t.7^ y (4. 1 

fco H ti/cSSt!^ ■> 'J * t 5 ;^ 7 A ^ p 7 h ^7 7 ^ - (S§fl^ ; S»xf 
25 ^ : n-'V*-* >= 1 : 9) KHLxmUL^ mfc4k&®3. 5 9 g £*#/c (iR 
J* 8 7%) o 

'H — NMR (CDC 1 3 ) 

5:7. 78 (1H, d d, J = 7. 9. 1. 7Hz), 7. 65 (1H, dd, 
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J = 7. 6, 1. 7Hz), 7. 20 (1H, dd, J = 7. 9, 7. 6Hz), 
4. 57 (2H, s) , 4. 17 (2H, q, J =6. 9Hz). 1. 49 (3 
H, t , J = 6. 9 H z) 

immm 4 1 7 d ] 

5 N- (2 -j. h%->- 3 -— h ay J±J fjV) ± x J ! JXJV#>&if - t - 

J x J ¥tiJ\,#yW.i?- t -f^-JV (3. 2 3 g) > -^^^AT; K 
(50ml) £ THkmit-f- V V V A ( 0 . 57g) ®M^^7jc}%T> 1 NfH 
*#LA:gU H«J4 1 7 cT?»£ftfcfl:^«B (3. 5 1 g) fccfcO^^* 

10 ;uat ~ F (20ml) ©M^^*^TSnx.^ 0 lfii:t i 4 

= 1:9) irftLTffi^b. «E^«ff5. 0 9 g&mtz (M9 5%) 0 

15 1 H — NMR (CDC 1 3 ) 

6:1. 1 2 {in, dd, J = 7. 9, 1. 3Hz), 7. 38 (1H, dd, 
J = 7. 3, 1. 3Hz), 7. 17 (1H, dd, J = 7. 9, 7. 3Hz), 
4. 91 (2H, s), 4. 06 (2H, q, J =6. 9 Hz) , 1. 45 ( 
18H, s) , 1. 44 (3H, t, J = 6. 9Hz) 

20 [HJfefll 4 1 7 e ] 

N- (3 —T i J — 2 -J- h^>7 x£^L?f g2k2 ^ § I ^^JUm>m^- t - 

MMM4 1 7 &X*nz>titzit&m (5. 0 9 g) > tttffcSS 2 - v *rfr • 67Rfn 

(6 lmg) is&vji ? (i30mi) om^m^mit^m-f- v v 

25 (1. 4 6g) &m*.tio R&U&QB&^ MKT 2 053 , IHHII#L;tetJU 2 
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s\*v>= i : 4) icftUTft^b. mmt&to*ntz (W8 5%) 0 

1 H — NMR (CDC 1 3 ) 

5:6. 86 (1H, dd. J = 7. 9, 7. 6H z) , 6. 63 (1 H, dd, 
J = 7. 6, 1. 0Hz) . 6. 53 (1H, dd, J = 7. 9. 1. OHz), 
4. 85 (2H, s) , 3. 90 (2H, q, J =6. 9H z) . 3. 74 (2 
H, brs), 1. 43 (18H, s), 1. 41 (3H, t, J=6. 9Hz) 
mm 5 0 0 b 

N — (5-T^7-2 - (h°^-/-;b- 1 -4)V) ~7 ^-JVJ *jw<*> 
mMM5 0 0 a] 

N— (5 - — ho-2- (b°7'/-;P-l— f;l/) Z^E^±^ iLLU^l 

h°^V-7l/ (1. Og) fcckCfyy f-yl/xyt/**^ K (50ml) oMc, 

7X^T> **-fb^- h U (0. 5 4 g) *]tax./Co RJ&m&m&klfcT 1 l$H 
JI#LfcSU N— (2-7Wo-5--Fd7x-;M^) 

t -7>7b (5. 0 g) o^^f;^;^^^ K (5 0ml) S?S*iin 

x.7t 0 gjss^^sfict i 5mmmwm. tk^-sox.. stif kia ofcc 

fco ibtlfcSW->'J^y;^7A^07h/77>f- (ins ; Pixf 
71/: n-^s^ify= 1 : 4) IC# OTf»S8 U *Eft^«S*»fe (W7 3%) 0 
1 H — NMR (CDC 1 3 ) 

<5:8. 22-8. 19 (2H, m), 7. 79-7. 78 (2H, m) , 7. 
50 (1H, d, J = 9. 6Hz), 6. 53 (1H, dd, J = 2. 3, 2. 
OHz), 4. 95 (2H, s), 1. 46 (18H, s) 

immmso o t>] 

N— (5-T^y-2- <j\£3V-)V- 1 ->f;l/) 7^— ;i/y^7lQ ^;W<S> 

1? t -:7*^7U©£-j& 
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nmms o o axm^ntzit^m u. 1 5 g) > i&itm2-v • 67M& 

#1(0. 1 8 3 g) fecfcOV ^y-;u (3 0 0ml) com&miz; ykmit^VM 
J-bVVJ* (2. 43g) £#nx.^ 0 RJ&MiMft£M&{CT5 5#™#b7t&, 

1 H — NMR (CDC 1 3 ) 

5:7. 69 (1H, d, J = l. 3Hz), 7. 57 (1H, d, J = 2. 0 
Hz), 7. 06 (1H, d, J=8. 3Hz), 6. 8 6-6. 8 3 (1 H, 
m) , 6. 60 (1H, dd, J=8. 3. 2. 3Hz), 6. 41 (1H, d 
d, J = 2. 0, 1. 3Hz) , 5. 62 (1H, brs), 4. 01 (2H, 
d, J = 6. 6Hz), 3. 82 (2H, brs), 1. 43 (9H, s) 

mmm 5 1 9 e 

3- ( t -7 h^>77;l/^'— jut $ 1 1 f-;l/) -4-^np-2-xh^->7- 

immm 5 1 9 a ] 

5 -ywE- 4- ? Po-2-7;l/tn- h o ^> -fcf > o 

4-^on-2-7;Vto^ hu^>-tf> (1. OOg) , Hi (1. 95 
g) *>«fctf»ttifc (5ml) (DM&VMZymT, (0. 3 2ml) %m?i, 

o°c(ct3 oMmw^, muicx immm&Ltz 0 Kmm^^TkKAti, 

T«fcSfc?£U mykmwti- b V MffTllbts aWE-fk^ttl. 

3 8 g<&^fc ORsp9 5%) o 
1 H — NMR (CDC 1 3 ) 

6:7. 47 (1H, d, J = 9. 9Hz), 8. 37 (1H, d, J = 7. 3 
Hz) 
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[HWJ5 19 b] 

MMM5 1 9 aflbnfcM (2 0 4mg) „ N-h 
2, 2-h'J7;!/tD7th7; K (1 1 5mg) £=1:0*1 0 (1. 
6ml) ©ffi£«r*8 0°C{CT1 0«rHHI#L;fco SJ&?I£^£<%£PgU 7j<7kK 

h/77^- (Jg§{??& ; ilxf^ : n-^^1f 1:3) till, fillet; 
^t)8 5. lmg^ifc(iR$2 8»o 
1 H — NMR (CDC 1 3 ) 

5:4. 86 (2H, d, J = 4. OHz), 6. 73 (1H, brt), 8. 
3 9 (1H, d, J = 7. 3Hz) 

mmm 5 1 9 c ] 

5 ~7'n^- 3 - ( t JVT I J t ^7t/) -4-7QQ-2- 

nmms 1 9 b-cn^ntzit^ (60img) „ wmwt (3m 1 ) 
9 j (i2mi) (om^m* 1 nfaimmmmLtzo mmm&toitmETmm 

ml) TlSftL/Co tliaS^-t-7'^ (414mg) fciO^fiSE 

*MMfc*- hUtf-McStt (10ml) £M&T;tax.. ifii:t2^il^bfc 0 

o*;t/A) TltJRU IEM4 0 2mg^ (W6 6%) 0 
1 H — NMR (CDC 1 s ) 

6:1. 44 (9H. s), 4. 57-4. 66 (2H, m), 5. 01 (1H, 
brt). 8. 31 (1H, d. J = 7. 6Hz) 

mmm 5 1 9 d ] 
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5 - ( t i/jjjl/tf— JUT i J * *)V) - 4 - ? n p - 2 - 

mmms 1 9 cT-nztitzik&m (2 0 omg) „ ^zj-jx, (3 6 # 1 ) *? 

F7tFo77> (5ml) Oi^ii:*^T> 7k^t^ h'J^A 
6 0%. 25mg) *tox./c 0 SiSM^^0 o C(rT2BtF H 1^#Lfc^. 7R:fe c fc 

74 - mmwt ; mm*.?- : n-<\*-y->=i : 4) Tfissu shea^^i 

9 7mg*ifc (W9 2%) o 
1 H — NMR (CDC 1 3 ) 

6:1. 45 (9H, s) , 1. 47 (3H, t, J=6. 9Hz), 4. 08 
(2H, q, J = 6. 9Hz), 4. 62 (2H, d, J=5. 9Hz), 4. 
9 3 (1H, b r t) , 8. 10 (1H, s) 

immm 5 1 9 e ] 

3- ( t -y b^isftJUtf—JlT i J / J-Jls) - 4-^pp-2-x h^->y- 

mt&m*ntz (8 6%) 0 

1 H — NMR (CDC 1 3 ) 

5:1. 4 4 (3 H, t. J = 7. 3Hz), 1. 4 5 (9 H, s) , 3. 78 
(2H, brs), 3. 92 (2H, q, J = 7. 3Hz), 4. 47 (2H, 
d. J=5. 3Hz), 4. 91 (1H, brt), 6. 63 (1H, d, J = 
8. 3Hz), 6. 94 (1H, d, J = 8. 3Hz) 

nmm 5 2 0 d 

3- ( t -y b±±j72±2EE: >^~? \ J * fJltl -2 -J. h^->- 6 f-;UT— 

mmm 520a] 
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UT. me^^J^»A: (16%) o 
1 H — NMR (CDC 1 3 ) 
5 6:2. 5 7 (3H, s) , 4. 67 (2 H, d, J = 6. 3Hz), 6. 89 
(1H, d. J = 8. 6Hz), 7. 00 (1H, brs), 8. 00 (1H, 
d, J = 8. 6Hz) , 11. 2 3 (1H, s) 

mmm 520b] 

2- ( t -y b*i/t>Jlr£—JlT $ J J gvU) -4-^f;l/-6---hn7x; 

10 — ;KP£fifc 

^«J5 2 0 aTSfctifc-ffc^tt (1 0 Omg) . y *a (9 9. 4m 

g) x 7k (1. 0ml) fcj;^7^;-;K6. 0ml) OjB^«i*SU:t 3 
B#liSflt#UfcgU -8tWtV- t (1 5 7mg) &UaZ.tz 0 RJtM^^ 

fvi/: n-^-^>=3 : 17) Ktt UTfMBI U SliEfl:£4&*»;fc OR^7 0 

'H — NMR (CDC 1 3 ) 
20 5:1. 43 (9H, s) , 2. 55 (3H, s) , 4. 44 (2H, d, J = 
6. 3Hz), 5. 17 (1H, brs), 6. 82 (1H, d, J=8. 6H 
z), 7. 94 (1H. d, J =8. 6Hz), 11. 11 (1H, s) 

mmm 520c] 

3- (t-yh^->^;^'-^7;y^f;i/) - 2- ^h4->-4-y^ ;U— h 
25 PO-tf>cD£-j& 

»J5 2 0 b-C'&btifzlt&Va (3 5 Omg) „ BtWt-kisVA (4 0 4mg) 
> i? t f-7t/*;bAT 5 F (15ml) Hs£&aV4kx.*Jl (0. 4ml) 
«5*6 0°C«CT2^«E#L^o KJSM^fCfF^^.^;^i;^7K^Jnx.^: 0 =fc 
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-y\*-y-y= 2 : 8) KttLT»$!!U ^IE^^^^*^jfr^/c 0 

1 H — NMR (CDC 1 3 ) 

5:1. 44 (9H, s) , 1. 48 (3H, t, J=6. 9Hz) , 2. 49 
(3H. s), 4. 03 (2H, q, J = 6. 9Hz) , 4. 41 (2H, d, 
J=5. 6Hz), 4. 86 (1H, brs), 7. 03 (1H, d, J=8. 
6Hz), 7. 72 (1H, d, J=8. 6Hz) 

mmm 5 2 0 d ] 

3- ( t -7 b*<y±!Jl#— JIT i J / =?Jl) - 2 -J. h^->- 4 -* ^JVT — 

mt&mzntz 02%) 0 

1 H — NMR (CDC 1 3 ) 

5:1. 43 (3H, t, J =6. 9Hz), 1. 44 (9H, s) , 2. 26 
(3H, s) , 3. 61 (2H, brs), 3. 89 (2H, q, J=6. 9H 
z) , 4. 34 (2H, d, J=5. 3Hz), 4. 70 (1H, brs), 6. 
61 (1H, d, J = 7. 9Hz), 6. 75 (1H, d, J = 7. 9Hz) 

mmm 5 3 8 e 

N — (3-7;;-2- (n--/p^^-» 2. E - ;l/ 1 1 >^ 

[HJfefll 5 3 8 a] 
3--ha-2 - (n-yo^ty) ^Mglgn -t°p If /UcD^sfc 

HWJ4 1 7 a £|WI4fic UT. St (iR^2 9%) 0 

1 H — NMR (CDC 1 3 ) 

5:7. "98 (1H, dd, J = 7. 6, 1. 7Hz), 7. 87 (1H, dd, 

J = 7. 9, 1. 7Hz), 7. 24 (1H, dd, 3 = 1. 9, 7. 6Hz), 
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4. 31 (2H, t, J=6. 9Hz), 4. 05 (2H, t. J=6. 9Hz) 
. 1. 90-1. 71 (4H, m) , 1. 0 8 -0. 9 7 (6H, m) 

immm 5 3 8 b] 

5 HM5 3 8 a-c-m^titzit^m^iammnt it, mmwu i i b iiuniic 

L/T, *Kfl:^«J*£;fc (iR^7 0%) o 
1 H — NMR (CDC 1 3 ) 

<5:7. 76 (1H, dd, J =8. 3, 1. 3Hz), 7. 68 (1H, dd. 
J = 7. 3, 1. 3Hz), 7. 21 (1H, dd, J = 8. 3, 7. 3Hz), 
io 4. 80 (2H, s), 3. 96 (2H, t, J = 6. 9 Hz) , 2. 13 (1 

H, brs), 1. 91-1. 77 (2H, m), 1. 04 (3H, t, J = 
7. 3Hz) 

mmm 5 3 8 c] 

15 mmms s 8 bvn^titz^m^tamm.nt ut. «#j4 i i c in^fc 

UT. flllS^k^«ff*»fe («9 5%) c 
1 H — NMR (CDC 1 3 ) 

5:7. 77 (1H, dd, J = 7. 9, 1. 3Hz), 7. 64 (1H, dd, 
J = 7. 9, 1. 3Hz), 7. 19 (1H, dd, J = 7. 9, 7. 9Hz), 
20 4. 57 (2 H, s), 4. 05 (2 H, t, J =6. 6Hz), 1. 96- 

I. 83 (2H, m) , 1. 07 (3H, t, J = 7. 3Hz) 
[H»>J5 3 8 d] 

N — (3 - — Fp-2 - (n -7°p^->) 7x-;V^f-^) << x J *Jt> frtfi/ 

25 mmms 3 8 c-e&ztitzit&yi&m&mmt ut, mmm4 1 1 d tmm^ 
it, mmt&m*ntz (ir*6 2%) 0 

1 H — NMR (CDC 1 3 ) 

5:7. 70 (1H, dd, J = 7. 9, 1. 3 Hz) , 7. 37 (1H, dd, 
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J = 7. 9, 1. 3Hz), 7. 16 (1H, dd, 3 = 7. 9, 7. 9Hz), 

4. 91 (2H, s), 3. 94 (2H, t, J = 6. 6 Hz) , 1. 91- 

1. 80 (2H, m) , 1. 45 (18H, s), 1. 05 (3H, t, J = 
7. 3 H z) 

5 mmm 5 3 8 e ] 

N— C3-T i J - 2- (n-yp^^v) 7 x -^^ gvb) ^ ^ 7 ^ft7U**> 

^»J5 3 8 dvm^titzit-^m^tammnt u-c. n»j4 i 7 e iina^ 

10 1 H — NMR (CDC 1 3 ) 

5:6. 86 (1H, dd, J = 7. 9, 7. 6Hz), 6. 63 (1H, d, 
J = 7. 9Hz), 6. 52 (1H, d. J = 7. 6Hz), 4. 85 (2H, 
s), 3. 78 (2H, t, J=6. 6Hz), 3. 74 (2H. brs), 
1. 8 9- 1. 7 5 (2H, m) , 1. 43 (18H, s), 1. 07 (3H, 

15 t, J = 7. 3Hz) 
jigf 5 4 2 a 

N- (3-T^y-2 - (i-^Pt^y) 7 ^-JV/ f-AQ -( * J Vii > 

20 t^T. ^WI4 1 7 a~^«J4 1 7 e tmW^ UT. «ilglt£r^£*l|/c 0 
1 H — NMR (CDC 1 3 ) 

<5:6. 85 (1H, dd, J=7. 9, 7. 6Hz), 6. 62 (1H, d. 
J = 7. 6Hz), 6. 53 (1H, d, J = 7. 9Hz), 4. 83 (2H, 
s), 4. 26-4. 15 (1H, m), 3. 69 ( 2 H, brs), 1. 42 
25 (18H, s) , 1. 31 (6H, d, J = 6. 3Hz) 
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&T®¥0T&tBli^lliS*W$!!Lfc (Nagafuj i e t a 1 . , N 
euroreport 6. 1541 — 1545, 1 9 9 5) 0 
nNO S<Dffl.WmM&lZ£lTO^m-cmmiytz 0 tttOlSS p r a g u e 
D aw 1 ey (SD) %3 v h (#13 0 0-4 0 0 g) *WfPU MW-<± 
til U 7k±-?±m%.n£ftMLtz 0 5f&a©5 0mM Tr i 

s-HCl, ImM DTT (pHT. 4) i&ift&jta^U 3^ffl**WXL 

cn*i. o o o x gt-i oa-raat&bfco £&*ifc±f»*^ 100, ooox 

gT*6 O^lfflJI^U ft^^icf b tlfclf © njgftlSSH^^ n N O S CDffi 

i NOS©fi»**SJ4KT©¥)K-cai«U^:o LPS (lOmg/kg) ^ 
3 v V KmmiH^ L> 6 l^rlffla^fii^Wlw 1 0 U/m 1 cd^n° u 

££2k"T?iW!EUfc8U IPP^JStbL/^o ft^T*. 5fg^*©5 0mM Tris- 
HC1, ImM DTT ( p H 7 . 4) Jinx.. 3^HI**mXU C 

o o o x g-ei oa-ira&ofco *§£*i*:±7?t£. ^tei o o, oo 

f '>JI*»JRjfll«rt&aiJia** (CPAE) ^2 0%FBS^fOMEMWt' 
J#«Lfc 0 ££B|&. Ctl&O. 2 5%trypsin, ImM EDTAMt 
■7 5Xn^b>iiJ]§ib. F B S^agsinbfc^ 1, 0 0 0 r pmTl OMS 

6ifc 0 i&Moimti&KJijui'V Ai7^->^ A^-^t^^y >Rttfr&% (p 

H7. 4) ^iiiftnx.. 1. 0 0 0 r pmT'l O^fflflt^L^o M— UftZWO 
SLtMMb^ 1% Tr i t onX-100il mM DTT^t 
tr5 0mM Tris-HCl (pH7. 4)£ftix^ 1 B#|ffl*+;ttil ft 

100. OOOxgT-6 0#ra»&LT&6ft;te±il** e NO SOffi 
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L - [ 3 H] a r g i n i n e ^t>EM®-ot^5L - [ 3 H] c i tru 
1 1 i n e ^<Dm&M*7£m-f ?> Z. tiz£ ^xmfeLtz (Nagaiuj i e 
5 t a 1. , in Brain Edema IX (I to et a 1 . e d 
s. ) 60, pp. 285-288, 1 9 9 4 ; Na ga f u j i et al. 
, Neuroreport 6, 1 5 4 1 — 1 5 4 5, 1 9 9 5) 0 

Kffcmt, 100nM L- [ 3 H] a r g i n i n e, %&WMMnn (10 — 
3 0//g/mlie) , 1. 25mM CaCl 2 , ImM EDTA, 10// 
10 g/ml calmodulin, ImM NADPH, 100//M tetr 
ahydrobiopterine, 1 OjtiM FAD, 10#M FMN, 5 
OmM Tris-HCl (pH7. 4) frZMl&Zti, *¥%m(D4t& 

L- [ 3 H] Arginine^MTSM^Ls 3 7 °CT' 1 0 ftT^M > 
15 ^^--> 3 ybtztit^ 5 OmM Tris-HCl (pH5. 5), ImM 
EDTA^2m 1 #nx.^ *tplZW^XK!&&&±£-±tz 0 Rfofem&m^ * >3£ 
»*7A (Dowex AG50WX-8, N a + f o r m, 3. 2ml) 
JCSLT. ^lSTli?t5SIL- [ 3 H] a r g i n i n e tfcJ&m.mT*& 
3L- [ 3 H] c i t r u 1 1 i n e^g|b/Cc CCgiiiii, $ t>{c— feM 

20 ©^7x^^7-5 ^izmbxntzmmm^: ^ rjuicxti^ l- c 3 h] ci 

trull i n e %mULtz 0 ^<Dm, "> >f- -£finx.. 
>^U-v 3 >77^>^-T-itiSiJb. L- [ 3 H] c i t r u 1 1 i n e 

nNOSieNOS Ogili, CaC 1 2 ic a Imodu 1 in cD^ftTT" 
25 ^ttS^tl^Stt^^ C aCl 2 icalmodul i n ®2Eh? STT'^tB £ *l<5 
I£tt*fb§l^t*l6fc 0 iNOSCgftlt CaCl 2 icalmodul i 

139 



WO 98/28257 



PCT/JP97/04762 



8 1 SM^©#NOS 7>f V7*-Ai:*ff5 I C 5 Oil (5 0% 

7^— o 
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[«8 1] 
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*mJMl&®\-t^ fttifcnNOSIfgftifcli, iNOSBa*gtt*^U 

KSSMSiffiK P^ttIS«. ifttti&fESSS]) x ^°- + >v>ft^ 
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CD 



m 




10 



15 



20 



— £tK7£ 0 x^Jlii: 3-10 cd#^ & u < (*IK£9$?&ji& L 
7l/g. fil7;^-;I/S, IM^lt^tU^ISi7^3^yS, g 

Tjv^j^mvmm^tix^x^^^y ^-jvm, nx 5 x 6 > c (=o) x 7 £^ 
u 



• 
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2. — jks: (i) k&^t> 

X 2 > X 3 ^ X 4 fr^ H— tfciiliS Tk^J!^ ^oy»|^ — hn 

S"Cf»SftT^tfeJ:^7x-;l/S, NX 5 X 6 . C ( = 0) X 7 "e*0 ; 

tl<5i£lo 

4. — JB5$ (1) ic&^T 
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10 



15 



20 



25 



5. — J&iC (1) S^^WUTO^T*>ck^t°U i? ymx-h 

6. — JRjC (1) fCfc^T. 



A^> tt^S^W UT^T&=U^>-t?> 



N UH. 



7. — fl£5£ (1) i:fc^T> A#\ IM^Wbt^tfe cU^^-fef >Si. g 



8. —W& (1) fcfc^T. R 3 > R 4 ^> I!}— Ifclii/ioT, tK^H^ ig 



ttmo 



9. — (1) ir&^T, 

X lN X 2 ^ X 3 > X 4 ^\ loj— tfciiS^oT^ tK^Hh^ ^nfVlf, 



9 ; 
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10. — ftiC (1) K&^T, Ai)\ IiI^LT^tfeJ:l^>-(r'>l N 

1 1. — uss; (i) {cfe^r. 

X 5 , X e ^ m—titztemte-oT, 7k* fig ^ filK 7 ^ * 7->;V 

i 2. — (i) (cfec^T. 

x t> x 2n x 3 . x 4 ^©^<>-{f >^±g^s^y ^agi-e&a. f**0$gffl^ 

1 3. (1) iCfc^T. 

m+n = l-e*>0 ; 

Xi> X 2 . X 3 . XMM^y^f ym±W&MfrjTJl' h & L < (i^7lM5, 
f#:£©$Bffllg 1 ~ 1 lig|S«©'fb^tl^fc(i^cDnrtl^:S^M&#: > 

1 4. — f&j£ (1) id&^T. 
2- (3 -T $ 7 t I J ) -6-^ h*->- 3 h n h° V > N 

2- (3-7;;^f-;l/7x^7;;) - 6 - ^ *A/- 3 -- h n h° U >\ 
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2- (3-7^^f;l/7x^;t/7$;) - 6 -^jv- 3 h n try 

2- (3-7;y^f;V7x^;l/7;/) - 6 -J. h * -> - 3 — — h n f y ^ >^ 

2- (3-7;;yf;l/7x-;l/7;;) - 6 - y 3 f-A/^-t- 3 -jr. h o fc? <j y 

y, 

2- (3-7^^f;l/7x^7;7) - 6 - y f-jU- 3 -— h >-fef> N 

2- (3-7;;yf;l/7x-;l/7;;) -6-y h + ->-3 hn^>t'^ 

2- (3-7;y^f;l/-2-yf;b7x-;l/7i;) -6-y h ^ ■> - 3 - j=. 
h n t° 'J y >^ 

2- (4-7;yxf;l/7x-^7^;) -6-y h + '>-3-^hof'Ji?>, 
2- (3- (1 -T ; 7 - 1 -y ^;l/^7l/) T'i^.yl/T^y) -6-y h + y 
-3-- hney y v x 

2- (3-7; yy^7U-2-y h + ^7x^7^y) -6-y h^v-3- 

2- (3-7;;^f;l/-4-7Dn7x-;i/7? 7) -6-y h ^ •> - 3 - .r. 
Fnf'J 5? 

2- ( 3 — T 5 y y ^ 4 — ^yl/^n "7 jo— ;l/T i 7) -6-y h4^>-3- 

2- (3-7$ J J^JU-2-*.b*is7 *—JUT ^ - 6- J- h4-i/-3- 
— h d h° U y 

2- (3-7;7^f^-2-7 0D7x-;l/7;7) -6-y h^->-3-^ 

h u e y y > N 

2- (3-7; yy^/UT'i— 7Pt$ y ) -4-y ^7i/fy i^> > 

2- (3- (1 -7 ; y - 1 -y 71/0.^-71/) 7 X.—JUT l 7) -4-y5=-7l/h° 

y y 

2- (3 -7 $ y y ^7U- 2 -y 7UT ^ y ) -4-y ^jvifv : jy^ 

2- (3 - 7 ; 7 ^ f 4 - if ;l/7 x^;i/7 ^ 7 ) - 4 -y ^ 7Uh° V i?y^ 

2- (3 - 7 ; 7 ^ f /k- 4 -x h + i>7 x-;b7 ; 7) - 4 - y f7U t° U v 5 V N 
2- (2-7i;xf;l/7x-;l/7;;) - 4 - y f 7l/fc° y y >\ 
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2- (3-7i7^f;L'-2-^nn7x-^7;;) - 4 f-Jl/k: V 'J 
2- (3- (l-7i;-->^o7*f;l/) 7x-;l/7^y) - 4 ?vUt: U i> 

2- (4-7;;if;P7x^7;y) -4-y^^t°y^>, 

5 2- (3-7iy^f;l/-2-ih + ->7x-;l/7?;) -4-^^UfcTUy> N 
2- (3-7;y^f;l'-4-^Dn7x^l/7;y) - 4 f;Vfcf U ^ 
2- (3-7^;yf;^-2- (n-7"D^-» 7x-^7^y) 

2- (3-7; y^fil'-4-/ ? oo-2-i h 4- '>"7 7) -4-^ 

10 ^7Ut l ';^> > 

2- (3-7;yyf;l/-2-xl>^i/-4-y^7x-^7;y) - 4 

2- (3-7? yyf;i/-2-y b*-*> 7*^.71/75 y) -4-^^7i/t°y 

2- (3-7;yyf;l/-2- (i-^nl + i/) 7x-;l/7?y) -4-^3=- 

is ;i/t°U^> > 

1 5. (1) 

(i^^ 3 ^ Ri> R2^ R3> R.4n Rs» Xi» X2> X3 N n N itk A(3-x 

*l***WSfrfifc»iL-C^r*:-r*nN0SM3W o 
1 6. — jK5£ (1) 

(l^^N Rls R2n R3> R4» R5-» Xu X2> X3 N X<1» 11^ ITU A(3„ flf>fc 
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18. mmm^mommi)\ < bmTmMx&zmmmi QmzM®femm 0 
23. mmmmmammfr— Mm&mmmft ctia) -z&zm^ommmi 

io 2 5. (1) 

(j^^^ R2> R4> Rs^ Xk X 2 > X3> X 4> iru A{i> ifi^ 

15 2 6. — fl£5£ (1) 

(S^tp^ Rh R2» R3n R 4 x Rs> Xi» X2% X 3n X 4 » n>, m>, AI3>. 

©fgfflmiii-e^^ti^^oiiHibs^^^-ro ) -e^^ti^'fk^tfcii^- 

20 2 7. — j&S; (1) 

C^fpx Rin R2% R3n R 4 x Rsn Xu X2n X3s X 4n n N rru AIS S f#>^ 

25 2 8. m&(DMmi)mmxfoz>m$c<z>mfflm2 immmofemmo 

3 o. mm®mmm&m^mmmx&zm>kcDmmm2 sm^mo-mmMo 
3 i. mmco&mmi)mmmm&vm&mft&mmx&zm3t<Dmmm2 8ii 
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3 2 . — jftsC ( 1 ) 

(i^cK R lN R 2n R 3 ^ R-u R 5 ^ Xu X 2 > X 3 ^ X 4 . ru nu Ate. fijfc 

3 3 . -jisa: ( l ) 

(xSif. Ri> R 2 . R 3 . R 4 > R 5 > X ls X 2 > X 3 . X 4 > nu Ate. ffsjt 
3 4 . — **5S; ( 1 ) 

(^"tu Ri> R 2 > R 3 > R 4 > Rs^ X,, X 2 . X 3 x X 4 . n> nu Ate. IS 3ft 
3 5. (1) 

(iS*. Ru R 2 > R 3 > R 4 > R 5 . X h X 2 > X 3 . Xu nu Ate. f&3ft 

3 6 . — naa; ( l ) 

(5S4u Ri> R 2 . R 3 . R 4 . R 5 > Xu X 2 . X 3 . X 4 . n. nu Ate. fUfsfc 
3 7. (1) 

(jS*. Ri. R 2 . R 3 . R 4 . R 5 . Xk X 2 . X 3 . X 4 . n. m. Ate. fi* 
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10 



15 



3 8. -$xC (1) 

(5£iK Ri. R 2 . R 3 > R 4 . R 5 . Xk X 2 . X 3 > X 4 . iu rru Ate. ffjfc 



3 9. 



5* (1) 



(5£<K Rh R 2 . R 3 > R 4 > R 5 . Xk X 2 . X 3 . X 4 . iu rru Afcu fjf* 

4 0 . — J&5$ ( 1 ) 
(5£tK r 1n r 2> r 3 ^ r 4> r 5> Xl> X 2> X 3 . X 4 . ru nu AfcU 

4 1. SJS^g§ (A) . 



(A) 



R, 



R- 



^-(CH^-KCHj) 

(2) 




A-L 
(3) 




-(CH 2 ) 



(1) 




X 3 X, £ 



20 



(1) . (2) (3) Hfcl^Ru R 2 > R 3 . R 4 . Xj, X 2 . X 

sn X 4 , ru rru A(i % m$:<Z>ffim%$lTMXfem&tltz&<D£m bigiJfc^b ; 



151 



WO 98/28257 



PCT/JP97/04762 



L(*. MS^^to } 

4 2. (B) . 



asjgK (b) 



R, 



X, 



R 



*3 



^,N-(CH 2 ) ir ^-(CH 2 ) m -i 

X 3 

(9) 



A-NH 



X4 



(10) 



X[ x 2 

^-(CH 2 )^^(CH 2 )„ r ^[^ 

X 3 X4^ 

(1) 



-ttS: (1) . (9) Sfcl* (10) i:fcl^Ru R 2 . R 3 > R 4 > Xu X 



X 3 > X 4 > n N nu A(*^ ffsfcCD 



R 5 i*> tK*H?^ 



l(*. Kii^st, } 



10 "CS&tlSx li^cD 



1 5HwiB«o-fk^4»*«iafr*55rfe 
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